Characterizations of Azo-NP
, Fig. S1 -S5) Table S1 : Dynamic Light Scattering (DLS) measurements. The size of Azo-NP was determined by DLS using a ZetaPALS instrument (Brookhaven Instrument Corporation), with an excitation source of 632.8 nm HeNe laser [90 • to the incident beam and at 25 • C]. Tables S1(a) and S1(b) report the size of Azo-NP in water and phosphate buffer saline (PBS) medium respectively. Prior to measurements, Azo-NP was sonicated in the respective solutions for 15 minutes. As shown, the size of Azo-NP increases in PBS medium, implying that the presence of ionic salts facilitates aggregation of the particles. (Center for Environmental Implications of Nanotechnology (CEIN) at California Nanosystem Institute (CNSI)) MCM-41 silica np shows a weight loss of 5.3% over the temperature range of 120 − 600 • C. The weight loss from MCM-41 silica np can be attributed to the loss of strongly adsorbed water molecules inside the pores as well as dehydration of silanol units. Subtracting 5.3% from 9.64%, a weight loss of 4.34% is associated with the amount of azo-linker molecules that have been successfully co-condensed into Azo-NP.
Figure S2: Transmission Electron Microscopy (TEM). TEM images show that individual
Azo-NP has a mean diameter of 65 nm, with an average diameter of 300 nm when they cluster together. These micrographs were obtained using a JEM1200-EX (JEOL) instrument operating at an acceleration voltage of 80 kV in the Electron Imaging Center for Nanomachines (EICN) at CNSI. (100) and (110) planes respectively. From the 2θ peak at 2.2 • , lattice spacing is determined to be ∼3.5 nm. PXRD patterns were collected using Philips X'Pert Pro diffractometer equipped with CuKα radiation. To ensure that thermal heating is not an activation mechanism, fluorescence intensity changes at PI's emission maxima was monitored for 90 minutes in 50 • C aqueous solution (using the same setup and probe beam as shown in figure 1b) . As shown, no changes in intensity were observed at this setting. After the heat was turned off, the beam that excites Azo-NP (408 nm, 20 mW) was turned on and fluorescence intensities increased. 19 µmol/mg of particles) . In another round-bottom flask, cetyltrimethylammonium bromide [1.38 X 10 −3 M] was dissolved in 250 mL of distilled water along with 1.75 mL of 2 M NaOH. The solution was heated to 80 • C before adding the azo-linker. The reaction mixture was then stirred for an additional 15 minutes before adding 2.5 mL of tetraethylorthosilicate. The solution was allowed to stir for another 2.5 hours at 80 • C. Azo-NPs were isolated by centrifuging and washed with ample amounts of water and methanol. The surfactant template was then extracted by refluxing the particles in acidic medium under inert atmosphere overnight. Characterizations of Azo-NP are reported in supplementary information.
Experimental setup for light-activated release in solution.
Azo-NP's photo-responsiveness was tested by measuring the release of PI molecules that were stored inside the pores. Release of PI was measured by monitoring spectral emission changes in solution using luminescence spectroscopy. After Azo-NP was loaded with PI cargo molecules (loading procedure was similar to that reported elsewhere [1, 2] ), the particles were placed in a corner of a cuvette. Water was slowly and carefully added to prevent disturbing the particles. While constantly stirring (stir bar was placed at the opposite corner from the particles), a probe beam (514 nm, Innova 300C argon ion laser, Coherent) orthogonal to the detector was used to continuously irradiate the supernatant and excite the cargo molecules as they were released into the solution. Spectral changes in the solution were monitored by an Acton SpectraPro 2300i charge-coupled device (CCD) detector. The CCD detector collects sequential emission spectra, once per second, and generates a three-dimensional plot of luminescence intensity, wavelength and time. Once the fluorescence intensity baseline was established, a pump beam -408 nm (CUBE 405-50C diode laser, Coherent) was introduced to directly irradiate Azo-NP.
In vitro observation using the epifluorescence instrument.
The epifluorescence instrument consists of an fluorescence microscope with laser excitation and spectroscopic detection. A laser beam (beam size ∼ 40µm) was introduced to a Nikon Labophot-2 fluorescence microscope by removal of the rear lamphouse component. This modification was accompanied by the attachment of a fiber optic to the trinocular head through use of adapters to couple the emission to the spectrometer. The intracellular spectroscopic measurement was done by carefully directing a laser beam into the microscope, where it passes through a dichroic mirror and a 40x objective lens and focusing the beam onto the specimen tightly to allow for selective excitation. The light emitted from the sample then exits the microscope through the fiber optic into an Acton SpectraPro 2300i CCD.
MIA PaCa-2 cells were seeded in a 8-chamber plate, and incubated with Azo-NP (loaded with PI molecules) in cell culture medium overnight (Leibovitz's L-15 medium (Cellgro) supplemented with 10% fetal calf serum (Sigma, MO), 2% L-glutamine, 1% penicillin and 1% streptomycin). Prior to the experiment, cells were washed with PBS buffer. Then, a small amount of cell culture medium was coated on top of the adhered cell layer and finally, a cover slide was placed on top of the cells. The cells were kept at room temperature throughout the spectroscopic measurement.
